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November 13, 199g

Response and Comments o DEJS/EIR
Hectuglers im0k T BER /IR
| permit numpers PRT—828950 and 157 -

To Mr. Bruce Halstead f

~United Sfates F:i'sé:amd Wildlite Service
Coastal California. Fisk and Wild/ife OFFrce
125 te’ﬂ? Streel’, oom 209

Arcata, California” 95521-5582

From Mr: /%fer J. Bralver

“Theoretical Mathemgticion

Environmental Consultant

| waogt“all [l{ustvator .
rounder of WNETT Research Froject .

Ecological Analyss and Adapfive Systems
13110"Bloomfeld Street

Oherman Qaks, CA 91423-3206

My strateqy in addrescing the DEIS/FIR for
the yHe'iczc;/(,ucq ers - Fajco "?SVP-*HCPI/_S built
Qround fhe Trz'l‘erdisdﬁlmag idea of risk . Here
[ use the definition of risk’ as the probabifif
;I;MT Sgn_?ﬁ adv:legréfgz)egfed well c;ccur[ Molak,

Y35 CoThern . FOF my Comcluspns See
TA%}}bOXed section neary'['he end of this
response, |

Also, rather than Produc.?ng an O'Ver'"/y /mg |

‘ama/ys(’s).l referfo ‘the imprecise natire o

1,
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Many ecological Tnterrelationships and the
subjective mede in ‘udgements from field
obs rva]z‘:,"on9 which tan*be distorted by hier—
avchicgl d cision—making and confusion from
incompatability, In s
the sysfem mé‘geasxe Iy
Variables decreases, Since' there are more alter-
hafe descriplions of a farge systems (ecosystem,
System of “habitats, ete.), Typically more Variables
Clu log measured (Rosen, 1939 Zddek, 1973
as hoted in Bosserman amd Ragade 1982),
Because of The infeasability “of the Sampling
of enfive ecosystems ,the determining macro-
,SCDPFC Fro erLies re du"Fchul‘f'fb Pin cown,
Qe method which assists in Combining di3p vale
values from Sociul y@comornic, and e.calogi‘ca?
Sectors To assist government agencies n

5551 _ﬁ;im Theory,as the size of

recition of measurable

 |making complex décisions about natuvally
A PV‘e_,C.f\ée eco Sfemg is 'ﬁw_ use of “.Hze,

toof of fuzzy c&ts, ( Bosserman and Eagacf&_,
1982 1 Hard anc%S"fock'ef“,IQQB 3 Kanc/@/) 19865
Meestere, et al, 1098 ; Nguyen and Walker, 1997,
Todd and Burgman, 19987,
- In fuzzy sets the memberships inThe set
may be /eg?ﬁma,fe/y unclear: This £4s in we/(
with the development of ecosystem concepts,and
be expressed in ordinary language as
well as in Mafﬁema‘[‘fca/ SHME'[OO/&J fn _many
cases (Bosserman and Ragade ,198%). [ call
The Study resulting an eXample of fuzzy
risk O;VIGJHSI'S. |
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[To have a good fuzzy overlap -wle( the

In order fo present This fuezy risk qnalysis
here, 1t neceﬁsq,try fo wickly review the
risk managemen QJSSZSSVMEA'/: rocess, Here
»\5%539, a“table from Schnare tin Cothern,
1199¢):

Table 1 The Risk Mamf%med

Assessment Procoss

*Resouree Assessment (current huwiman
ond ewsz;fem heatth)
s Societal alues Assessment
e Hazard Assessment ' -
. ‘POSG/F‘lysfml chmge—response QSSes_cmen'lL
* Exposure respomse assessment
* Prevention amd contrs| cost assessment
* Penebit Valuation assessment
¢ R{sk, cost and benefits characterization
Ciucludtng mavqingl ov incremental
benefits — cosg CompayBon af risk
manaqe ment aHemaJ‘fV;%)
* Present a:h“an of analy‘h"m( hesul’f@
uncertaint ces, and implieit o il
ond professional values and birases

This table 7 compatable with the DEIS/EIR
Headwaters—Talco SYP-HC P organization
amd. contents, | hawe foumd The above table

ehapter headings, appendites, and organization

|aF contents mthe "DE|S/SYP  For Heddwaters—
,‘Falco, | - 3, |
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For example 'l'he, DEIS/EIR CaTego “for
"Public Tnvolvement OVerlafs with " Joc:-e'fa/
Va!ues Assessment ” and ‘Hazard Assess—
ment " (To name only three)in the Kisk
Mamgement‘ Assessmenf Process -From
Table 7, preceding, InThe case of The terw
W Values ” as in "Soadal Vaiuea Assessment, 4
The thorny propesition of "consciousness”
as a vqlue 'is fntroduced lgy us, and thus
(jues*f ons Such Qs about re fon Jaﬂ' and.

ocial o muon)wkoc,h are afgfoge'ther dn'Fﬂcu/f
Qre leg? .Mafed ,They ave egc rMmated as

westions because Fheir Fuzziness 1%

ready Scientifically jueﬂ;ﬁ. ed by our
l”a\“”s Qccepfe_d req ‘mprecision m’fa the
approach

Since those socetal values which are generally
fn rec:sse are relative to ol headnngs m. the

|. PEIS EIR as Socially ref ¥an‘(‘ then there it

no W(E} T we can e L ma‘[el ClVo:c/ Havrny
the Phenomeno 8q9ica d.mens,ons of
_ ln‘ten‘hona darec‘fec/ tz(*cm "H‘)e mu/'hd:scaplma_y
o«n'fs of T rm a,cz‘ as peing both saciological and
? g1 cal, -Fuzzy Set=fheoretical classi-
1ca fon Swws ‘H*us somefhmg l\l(

| Ecological
_z\ 1o — ﬁgfgtetge E&&nuo(gc‘ Social r \C/cL Q%‘S“
L o5

gz
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- The preceding graph meams that for some
resource values;some economic values ,amc
Some Socsal values (fhe highest values for
| these Ca?tﬁ’,gorfes ) ,’Hw_fy are highly Compatable
P38 | with The Wighest ecelagiral va'lues only providin
L that the appropriale (¥ eferring back o Tqble™1)
risks for these haue been assessed according
ot | to both a sufficrent Cbmpafab{(?fj index cond
acc_orclf'l_t} 'lb suitable Qund Pc‘cf‘(’ /y vevy fuzz
Socr Q’ Q/ld_d O"fj'mr“ C‘wf’f'eri'\ Qa, Comte.rn.’)')jr aesthetie
or religeous values, These lattic valdes would
detevmine the numeration for the Phenomeno-
logical distance Clower bon'fon'f‘a[ ax(s oF The
aloove_graph) for the Social y Coordt“mifed
ecological' values for Consciousness 6 F
bradiversity (Takacs,(99¢) as Qssaciuted
with economit and resource values for
human needs, Most imporfantly,however,a
Scienhfir ana.lgs;‘s concernin :[')bu/n n needs
must be corrected by both uan'fi?fm‘ive and
q_(?alf‘fa'f ve Phenomf:nologkql d;STanle aleng
he lower horizontal axis and fo a fust The
.Cpmpa“fa.lof/.?y index,
. Also note Fhat the more l'n“gl)/y Eiochverse.
then,omenolog ical) elistances for censcious
Values yimay be either high or Jow for such
other values as these ecdogical or socin|,as
borne out by the existence  of certain
unecslog ical social values and by the.
eyistente of unknown ,nconscidas,or
“undiscovered ecological values.
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| here, With consciousness of b

'a,l ']‘e.rn'

tor consciousness-of-amd-biddlivers/ty, yrelding
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Note That The graph could have been
drawn dt‘FFerenHyJ:uchas by exchanging
The dotled Iine withthe straight,uhbroken
curve branchimg Fromthe Same point but

Ao the left of the dotted [inefthe Consequence
oF the chLge relates o the conjunchion or

ah’s Junction of resource Sharers'and compe'h'-focs),
But all biota use resources,so inthis Sense,
The graph as shawn is correct on this point,
The choixe To show "he gmph' as 1z reflects
that the compatability index s Jefermined

more by acientdc method Than FO iical ex—

Pecl}e,ncy,Our chorce mugl,l € uzz?ly)
correlldtes the compatabil/ify of all Values
odiversity,in
TQVW!S of The value ra'c};mss of Phenomenob fca/
distance in mafching risk and conscivus values
by o aclaptive Compa‘}‘qbf/?‘fy meley, The
téchnical sleight of hamd devonstrates the
ecological Tmportance of blodiversity and

.j_t?,nds werght 1o 'ﬂ/L? social aund ecoriomic need
to reduce “risks o Valued biod\versity,

The iqua_d:"on remanns, what s the best
ative inthe DEIS/EIR ? The Quswer

should follow from Congidering how to imbed

The relevant values of the ecologival Systems, .

| mcluding The species, addressedin the

DEIS/EMR in a larger Creqional,national 9/0/04/)
S thé‘ff‘on Jcovm e cffg Vg The gph engm enelo 3):%4/
Compatab lifres nder The im bedeclng, cund
maximizing the phenomenological distance

G'
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- The highest possible ecological values which
Qre Shgoum bufﬂze 901;3}1 'én.gpq.ge 4 OF" ‘ﬁu'g

| paper To be‘able “fo 'maxinall yRuzzily cover

Ik Hhe most compatable Social, economst, amd

- resouwrce values. |

-

ln Conclusion | would arg ue That the

Qbove form for compatability can be best
Shown 1o meet the staudard of excellonce
We Seek, (9(1 any new alternative or combin-
‘atlonof old ‘ajternatives which maximize
conservation b/‘ology values restrainin
management intevvention in natural “bioti,
“ecological processess, This must ?reld The.

) l‘ghesf Compatable Phenomeno o_q{ta./ di'stance |
for brbd?veref’!y as both an tntrinsic value
and for the sociul, econom/'c, amd resource
impacts on conscrousness,

col-

FTVLa”lj To fu'm"sh on a more Pérsona-} aul
emotional note, fet me vecall Tweo brave
defenders of embodied Ec:olagi\,ca/ value who

worked for conservation-related qoals in

the environmend of the red s and who
lost their fives in deFemUTr%ir natucal
areas,and the broader scope of the,
meaning of such nafurgl areas of the
reclw 00015 for Th@ 9[0!.’)0,] .e.nv(r“oﬂmenf‘d Cn.\SI&S,
Here | referto my dear, late friend Juds
Bari (whose wother 15, | believe,lTke myself
a theovetical wmathewatician, and | alse refer
TJo The protestorywho | did not know, who
Hecently died wnder a Felled tree 3
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in the area of the DEIS/FIR For

Headwaters - Palco SYP-HCP. Jud’
Bart$ death was of course an.
indivectly related result of infucies
meurred “through her unigue”political
defense of embodied environmental
values centered in Caltfornia redwood.
C_oun‘fl’y. It has not been manﬂ Yyears
Since | stood tn front of logfg;m trucks
or was locked an with chainFo Maxxam
Corporqle offices, fooking at risk in
a different way than “the Scientifiz
terms oF these comments,
. The Vietnamese religious leacler Thich
Nhat Hanh was neminated by Martin Luther
King Jr. for a Nobel Frize several years ago,
hat Hanh said of The nonviolene whidh
Transcends politics in ifs ¢ p:‘r[{uq,Lz‘i‘y ,that
"The essenca of honviolencw is fove'iif Thich
Nhat Hanh . | 993). Alt haugh ‘ecolog Yy 23
pre—em?nenﬁy a sclence [Tt is aleo @ social
fovce and & religious movewent ; therefore
tn choosing  nonvidlence as well @s for
Scholar.l_u) réasons, €cology also is a
work of "love., |

Peter 1, Bralver

%&CQ.MMA

(see References on | 8,
following pages 9-17
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Cothern,Richard C, jEcldfor

HANDBOOK FOR ENVIRONMENTAL RISK, DECISION
MAKING —VALUES, PERCEPTIONS & FTHICS

CRC FPress, 199¢

| Harris, John W, awd Stacker, Horst

HANDBOOK 0F MATHEMATICY AND
C‘:-OMPUTAT‘IONAL SUENCE

CChapter 22 - Fuzzy Logr‘c);
Springer, 1998 .

Kandel, Abyraham

- FU22Y MATHEMATICAL TECHNIQUES
WITH APPLICATIONS ,

N Addison—Wesley, 198¢

Meesters Erik H, - Bak., Rol£ P, M, ;

Wes*mac 1t k B '
Dol}ar,ﬁfg_?_véMar Pccfge/ , Qrtol

A Fuzzy Log fc Mode) To Predict Corgl Reef
‘De\/elopwjeni‘ under Nutrient omd Sediment
Stress |

_ CONSERVATION [BloLosy, Volume 12, Number &
October, 1998, ’
P9S. 953 -865"

Molak Vlasta, s Editor

FUNPAMENTALS aF RISK ANALYSIS AND
RISK MANACEMENT |

Lewis Publishers_ cic , 1997
10,
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Mareels, lven ;s amd Polderman, JTan Willem
. ADAPt\VE.SYS'TEM.é > AN INTRepUcTioN -
- Birkhduser, 199¢ ‘ |

Nhat Hanh, Thich
LOVE N ACTION
-~ Farallax Press, 1993

Nguyen, Hung T, ; and Walker, Elbert A,
- ATFIRST COURSE N Fuzz2y LOGIC
CRC Press, 1997 o

TQ k-a,C-S ) (DCLVI"CI
THE IDEA OF BIODIYERGITY~PHILOSAPHIES OF PARADISE

The Johns Hopkins University Press, 199¢

Orr, David W, -

- CongervaTION B0 L06Y,, Volume 4, Number 1,
- March 1990, ;

. mﬁ) 839

Todd, Charles R, ; and Bugman , Mack A,
Assessment of Threat amd Covservetion
Priorities under Realistic Levels o F
- VUnartainty and Reliability
- CONSERVATION BIOLOGY , Volume 4, Naumber 1,
March 1990 |

11.




